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The activity of associative and frontal cortices, is dependent on their interactions with the basal ganglia 
sub-territories with which they form loops. A shared explanation of the function of this interaction is 
that the basal ganglia select the patterns of activity of the related cortices through disinhibition of 
thalamic populations. How the disinibition of thalamic inputs results in a determined cortical activity 
related for instance to the production of a motor trajectory is still at debate. Various computational  
hypotheses have been proposed until now. Wickens et al. [1] explained a model in which the ignition of 
a cortical assembly is able to produce the disinhibition of other assemblies through the basal ganglia, 
thus producing a temporal sequence of activation. According to the computational framework of Frank 
et al. [2] basal ganglia selection acts by gating the thalamic input to a cortical module which otherwise 
maintains its intrinsic activity, such that the activity in cortical modules can be sequentially triggered 
and maintained active in parallel.
We propose that the basal ganglia also contribute to the selection between modes of activity of each 
cortical  sub-population.  To explain the hypothesis  we built  a model formed by two components:  a 
dynamic reservoir [3] as the cortical component, and an implementation of the GPR model [4] as the  
basal ganglia component. All components are made of leaky units. Cortical activity is determined by 
inputs from other cortices, abstracted in the network as a sinusoid signal. The resulting activity is a 
temporal function of the sinusoidal input whose period also depends on the dynamic internal memory. 
Basal  ganglia  channels  form  parallel  loops  with  distinct  sub-populations  of  the  cortical  module. 
Selection in the basal ganglia module results in a higher activity within a cortical subpopulation thus 
changing the overall cortical activity such that it becomes a di erent function of the sinusoidal input.ff  
Projections from the reservoir to an external readout unit can be suitably chosen in order to express a 
di erent non-linear activity whenever a channel in the basal ganglia is selected.ff
The  model  shows that  disinhibition  by the  basal  ganglia  not  only selects  the  cortical  populations 
reacting to inputs, but also how they temporally transform those inputs.
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